The hippocampus is a structure that has long been associated with memory (Squire & Zola, 1998; Tulving, 1983) . Our views on this association have been shaped by three seminal observations. The first was the discovery of anterograde memory loss in the patient H.M. who underwent a surgical procedure that led to the bilateral loss of portions of the medial temporal lobes, including large portions of the hippocampus (Scoville & Milner, 1957) . The second important observation involved the characterization of the activity of hippocampal neurons during spatial behavior. Second, by placing microelectrodes into the hippocampus of a freely behaving rat, O'Keefe discovered that hippocampal neurons would fire in restricted regions of space (O'Keefe & Dostrovsky, 1971) . He termed these spatial receptive fields place fields and the cells place cells. Third, during that same period Bliss and Lomo (1973) found that electrical stimulation of the afferent fibers leading into the hippocampus could produce long-lasting enhancement of the efficacy of synaptic transmission or LTP. Together these observations link the hippocampus to the cognitive aspects of memory and identify potential neural mechanisms that might be responsible for the formation and maintenance of memory.
The involvement of the hippocampus in the formation of long-term memory has not yet been firmly established, but several lines of evidence suggest that the hippocampus participates in a gradual process, referred to as memory consolidation, in which mnemonic information initially established within the hippocampus gradually becomes incorporated into extrahippocampal sites. As originally noted by O'Keefe, one characteristic of hippocampal spatial activity is that individual cells can show consistent responses within a given environment over long periods of time. Conversely, responses in different environments lead to distinct responses. It is typical to find from 30 to 50% of hippocampal pyramidal cells exhibiting spatial responses in a specific environment. It is clear that representations of distinct locations require the evaluation of responses of neural ensembles.
To determine what attributes of ensemble response might be significant in the formation and representation of mnemonic traces using multiple electrode recording techniques, Wilson and McNaughton (1993) monitored the dynamics of ensemble activity during
